Previous studies of survey data from the U.S. and other countries find that women tend to understate their body weight on average, while both men and women overstate their height on average. Social norms have been posited as one potential explanation for misreporting of weight and height, but lack of awareness of body weight has been suggested as an alternative explanation, and the evidence presented to date is inconclusive. This paper is the first to offer a theoretical model of self-reporting behavior for weight and height, in which individuals face a tradeoff between reporting an accurate weight (or height) and reporting a socially desirable weight (or height). The model generates testable implications that help us to determine whether self-reporting errors arise because of social desirability bias or instead reflect lack of awareness of body weight and/or other factors. Using data from the National Health and Nutrition Examination Survey (NHANES) from 1999 to 2010, we find that self-reports of weight offer robust evidence of social desirability bias. However, lack of awareness of weight may also contribute to self-reporting biases, and this factor appears to be more important within some demographic groups than others. Among both women and men, self-reports of height exhibit significant social desirability bias only among those of below-average height, and very few individuals underreport their height. Implied self-reports of BMI exhibit gender-specific patterns similar to those observed for self-reporting of weight, and the inferred social norms for BMI (20.8 for women and 24.8 for men) are within the "normal" range established by public health institutions. Determining why individuals misreport their weight has important implications for survey design as well as for clinical practice. For example, our findings suggest that health care providers might take additional steps to increase self-awareness of body weight. The framework also helps to explain previous findings that the degree of self-reporting bias in weight is stronger in telephone surveys than it is in in-person surveys.
Introduction
It is widely recognized that self-reports of body weight and height are often inaccurate.
1 In the U.S. as well as in a number of other countries, BMI values based on self-reported weight and height tend to be too low on average, and population obesity rates that rely on self-reported data may be significantly lower than obesity rates that are based on direct measurements of weight and height (Yun et al., 2006) . Despite the importance for public health policy of obtaining accurate estimates of obesity, many local and/or national governments continue to rely on self-reported data for weight and height because the cost of collecting such data is much lower than the cost of measuring weight and height via in-person examinations. Self-reports of weight and height from telephone surveys are used in the U.S. to estimate state-level and county-level obesity rates, and are used in many countries (including Italy and France) to estimate national obesity rates. A leading possible explanation for misreporting of weight and height in surveys is that individuals exhibit social desirability bias: they report a value of weight (or height) that conforms to a social norm for weight (or height) in an effort to make a good impression, even if the reported value is inaccurate. Social desirability bias has been observed in numerous other contexts, such as in surveys of of awareness of body weight has been suggested as an alternative explanation for misreporting of weight, and the evidence presented to date does not clearly favor one of these explanations (such as social desirability bias) over the other (lack of awareness). Only a handful of studies to date have tried to assess the reasons for misreporting of weight and/or height and each of these studies has significant limitations, as discussed in Section 2.
This paper aims to identify the underlying reasons for misreporting of weight and height in a novel and rigorous way. To do this, we construct a theoretical model of self-reporting behavior for weight and height that explicitly incorporates social desirability bias, and we test the model's predictions using data from the National Health and Nutrition Examination Survey (NHANES) from 1999 to 2010. We also identify a proxy for weight awareness that helps us determine whether lack of awareness contributes to self-reporting errors. We find that self-reports of weight offer robust evidence of social desirability bias among both women and men. Any strategic attempts by subjects to gain or lose weight in between the interview and the exam-for example to achieve a more socially desirable weight for the examinationwould make it harder to detect social desirability bias, and therefore the evidence of social desirability bias among women arises despite this potential endogeneity of weight rather than because of it.
However, our findings indicate that lack of awareness of weight may also contribute to self-reporting biases, and this factor appears to be more important among men than women, and also more important among Blacks as compared with either Whites or Hispanics. Also, a limitation of our conceptual framework is that it is stylized and therefore does not capture more complex aspects of self-reporting behaviors that may arise in the real world.
Among both women and men, social desirability bias in selfreported values of height is observed primarily among individuals of below-average height-who report that they are taller than they actually are-whereas those of average and above-average height give approximately accurate reports. Implied self-reports of BMI exhibit patterns that are similar to those observed for selfreporting of weight-women exhibit strong evidence of social desirability bias and men do not. The conceptual framework also yields a method of estimating social norms for BMI using the data. The estimated BMI norms for women and men both fall within the "normal" range established by the WHO and CDC, but the female BMI norm (at 20.8 ) is lower than the male BMI norm (at 24.8).
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Our insights into the reasons for misreporting have important implications for survey design as well as for clinical practice. For example, our findings suggest that weight-reporting errors in surveys might be reduced by reminding individuals of the importance of providing accurate reports. Our findings suggest further that health care providers might take additional steps to increase self-awareness of body weight because unrecognized weight gains might place individuals at greater risk of developing serious health problems such as diabetes and heart disease.
In our theoretical framework individuals face a tradeoff between wanting to provide an accurate value of weight and wanting to report a value that is close to the social norm for weight.
This tradeoff helps to explain previous findings that the degree of self-reporting bias in weight is stronger in telephone surveys, where accountability for inaccuracy is low, than it is in in-person surveys, where such accountability is relatively high. For the sole purpose of correcting for the measurement error in self-reported values of weight and height on an ex post basis, it is not necessary to understand the reasons for misreporting. Nonetheless, knowledge of the reasons for misreporting may help to predict the validity of correction equations across time and place. For example, to the extent that social norms contribute to misreporting, correction equations may need to be adapted based on the origins of the selfreported data with respect to both time and place.
Section 2 discusses the related literature. Section 3 discusses the data and sample selection. Section 4 presents the theoretical model and describes the empirical strategy. Section 5 presents the main results. Section 6 discusses the robustness of the main results to alternative explanations, Section 7 considers differences in selfreporting behavior by race and ethnicity, and Section 8 concludes.
Related literature
A large literature has examined the accuracy of self-reported weight, height, and body mass index, using data such as the NHANES, which includes both direct measures and self-reported measures. This literature is reviewed in Connor Gorber et al. (2007) . Reviewing over 60 articles, they find that individuals on average overreport their height and underreport weight, and as a result tend to underreport BMI. In addition they find that the degree of misreporting varies significantly across individuals with factors including age, race, sex, and objective weight status. In particular, women are more likely to underestimate their weight than men, and men are more likely to overreport their height .4 More recently, Cawley et al. (2015) describe misreporting biases for weight, height, and BMI in U.S. data from the NHANES for the years 2003-2010, noting in particular the "non-classical" nature of the self-reporting errors for weight. While not primarily concerned with explaining the observed biases, the authors mention both social desirability bias and lack of knowledge of own health status as potential factors contributing to self-reporting errors in weight and/or height. 5 In fact, many previous studies have either speculated or asserted that self-reports of body weight and height are influenced by social norms for weight and height, but only a relatively small set of papers (discussed below) have attempted to test this hypothesis. Instead, many papers in the previous literature on self-reported weight and height have focused on developing methods of adjusting for biases in self-reported data on weight and height so that researchers can better take advantage of such data.
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Among these bias-correction efforts, both Courtemanche et al. (2015) and Pinkston (2016) , find that self-reporting biases for weight appear to be more severe in data collected in telephone surveys (such as the BRFSS) than in data pertaining to the same population but collected in face-to-face interviews and subsequently validated in physical examinations (such as in the NHANES).
7 Courtemanche et al. (2015) infer that self-reported 2 Holbrook and Krosnick (2010) and Karp and Brockington (2005) both find that voting rates are overstated based on self-reports of voting. Tourangeau and Yan (2007) and Kelly (2015) find that household incomes may be either overstated or understated, depending on actual income. Krumpal (2013) and van de Mortel (2008) find that rates of illegal drug use are likely to be significantly understated in surveys. 3 The literature on ideal physiques is too voluminous to cite comprehensively.
Examples pertaining to ideals for men include Leit et al., 2001 and Leit et al., 2002 ; examples pertaining to women include Bordo, 2003 and Groesz et al., 2002. 4 Among individual papers, see, for example, Engstrom et al. (2003) , Rowland (1990), and Cawley (2002) . 5 The paper's main goals are to describe the demographic and socioeconomic correlates of self-reporting biases and to examine the nature of the biases that arise when using self-reported anthropometric data as explanatory variables for economic outcomes such as healthcare utilization. 6 Some examples of papers that develop correction equations for self-reported weight and height data include Courtemanche et al. (2015) , Pinkston (2016) , Schoenborn (2009), Connor Gorber et al. (2008) , Cawley (2004) and Cawley (2002) . 7 Courtemanche et al. (2015) also observe a similar pattern in self-reporting of height within select demographic groups.
weights are on average less accurate in the BRFSS (a telephone survey) than in the NHANES (in-person interview), where both surveys are representative of the aggregate U.S. population. Separately, using the NLSY, Pinkston (2016) finds that the same individual tends to report a lower weight when interviewed by phone than when interviewed (in a different survey wave) in person, suggesting that individuals underreport weight by a larger margin in the former context. Our theoretical framework offers an explanation for this difference based on the fact that the perceived costs of providing an inaccurate weight or height report are likely to be lower in the context of a telephone survey than in an in-person interview. However, we cannot directly test for social desirability bias using data from a telephone-only survey (such as the BRFSS) because corresponding examination data are lacking in such cases. The small set of papers that attempt to determine the underlying reasons for misreporting of weight and height offer mixed results concerning the influence of social norms on misreporting. Using data from Spain, Gil and Mora (2011) find that social norms of weight-defined using the average selfreported weight in a reference group-help to predict misreporting of individual weight. In particular, members of groups with a higher weight norm tend to underreport weight to a lesser extent than members of groups with a lower weight norm. They also find that social norms for height, defined similarly to social norms for weight, do not predict self-reporting bias in height. While the results suggest a small-to-modest influence of social norms on weight reporting, the data pertain only to a single region in Spain (Catalonia), and similar findings might not hold in other locations.
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More fundamentally, average self-reported weight in the reference group, which they use as their proxy for the group's social norm, may simply reflect common group tendencies in self-reporting behaviors that are driven by other common but unobserved factors. Ambwani and Chmielewski (2013) use a general social desirability score measured in an independent psychological assessment and relate this score to misreporting behavior for body weight. They find that the social desirability bias score affects self-reporting errors among women but not among men-in particular, women who score higher on the social desirability scale are more apt to underreport their body weight than those with lower social desirability scores. While the study is based on a small and nonrepresentative sample, our own results agree with their finding that women's self-reporting behavior is more likely subject to social desirability bias than men's. DeAndrea et al. (2012) conduct three experiments involving self-reporting of body weight and height. They conclude that social desirability bias is a potential factor in misreporting of weight and height, but they also emphasize that lack of awareness of weight might be a precondition for self-reporting bias. While interesting and suggestive, this paper also relied on less than 200 participants.
Using data from Ireland, Brestoff et al. (2011) directly question the hypothesis that social norms help to explain reporting biases for weight and height. They speculate that lack of awareness of body weight-due to infrequent weighing combined with weight gain over time-might constitute a better explanation than social norms for underreporting by overweight individuals.
The previous literature on self-reporting of weight and height and the potential role of social norms in misreporting has been clouded by the lack of a conceptual framework within which to assess empirical findings in a consistent way. We address this gap by presenting a model in which self-reporting of weight (and height) involves a tradeoff between the desire to report a socially desirable value and the desire to give a truthful report. The truth motive stems from the presence of intrinsic and extrinsic costs of dishonesty. These costs vary with the degree to which the selfreport deviates from the truth and, in the case of extrinsic costs, with the extent to which the self-report can be validated by others.
9 This model allows us to test whether the observed patterns of misreporting are consistent with the presence of social desirability bias, and yields predictions concerning the impact of survey design on likely reporting biases. Ours is the only rigorous test of the influence of social norms on misreporting behavior using a large, nationally representative sample of data from the United States. We also show that the presence of unrecognized weight gains might produce patterns that mimic those that occur under social desirability bias, but we attempt to distinguish between the explanations using a proxy for self-awareness of body weight.
Data and sample selection
In our analyses, we use the six NHANES waves beginning with 1999-2000 and ending with 2009-2010. The unrestricted NHANES data contain self-reported values of body weight (and height) as well as examined values of body weight (and height) for the same set of individuals. Self-reported values are given in in-person interviews and examined values of weight and height are measured at a mobile examination center (MEC), using a standard doctor's scale and a height rod, respectively. The examination takes place after the in-person interview, with a time lapse that varies from an estimated 0 months to 4 months, and that according to official sources has an average value of two weeks (Zipf et al., 2013) . 10 For reasons discussed in Section 4, self-reported weights collected in the NHANES are expected to exhibit less social desirability bias than would self-reported weights collected in a telephone-only survey such as the BRFSS. Despite this fact, we cannot directly test for social desirability bias using the BRFSS data because they include only self-reported weight values and not also examined weight values. Analysis is limited to observations from the examination sample for adults ages 20 and older, and we exclude pregnant women.
11 All analysis is conducted separately on men and women.
We eliminate the top 0.25% of the gender-specific self-reporting error distribution within each sample, in order to eliminate 8 Interestingly, Gil and Mora never use the term social desirability bias. In their conception of self-reporting behavior, social norms of ideal weight influence a subject's own desired weight which in turn influences his or her self-reported weight. The desire to make a good impression on the surveyor is never mentioned, nor is there mention of any desire to provide an accurate report. 9 As discussed in more detail in the context of the model, we allow for degrees of dishonesty or degrees of deviation from complete accuracy, which is consistent with the literature on dishonesty. 10 We cannot directly observe the number of days elapsed between the in-person interview and the examination because the dates of these occasions are not recorded for public use. Instead, the time lapse values used in our analysis refer to the estimated time between an initial interview screener date and the examination date, based on subtracting a subject's age in months as of the screener date from age in months as of the date of the exam. Values for the time lapse are therefore expressed in whole months, ranging from 0 to 4. We estimate that the average time lapse in days between the screener and the exam is 25 days, based on an average lapse in months of 0.83 for women and 0.84 for men, multiplied by 30 days. Netting out the average lapse of 10 days between the screener and the interview (Cawley et al., 2015) , the estimated average time lapse between the interview and exam would be 15 days, consistent with the figure of two weeks provided in Zipf et al. (2013) . 11 Examination weights are used, and we follow the methodology in the NHANES analytical guidelines for assigning weights when combining NHANES cycles. All analysis takes into account the complex survey design of the NHANES and uses the recommended methodology for analyzing subpopulations when relevant. In particular, the NHANES examination weights control for non-random selection into the examination sample.
influential outliers. 12 This last restriction does not significantly alter the mean value of self-reporting error in any sample. We also omit observations with missing values for any of the control variables included in the regressions, which are described in Section 4.
In Table 1 , we present summary statistics for the baseline regression samples (by gender) based on the entire 1999-2010 period. 13 The average value of self-reporting error in weight is about À3 pounds for women and 0.04 pounds for men, suggesting that an average tendency to underreport weight is limited to women. Average self-reporting errors for height are positive (and relatively small) for both women and men, but the average is larger among men. The implied self-reporting error for BMI is negative for both women and men, but is larger in absolute value for women. 14 Mean BMI values by gender for our regression samples do not differ significantly from the corresponding mean BMI values (by gender) calculated over the complete examination sample of individuals ages 20 and over.
Conceptual framework

Model of self-reporting behavior with social desirability bias
In this section we present our theoretical model, which describes self-reported body weight as a function of an individual's true weight and an exogenously given social norm for weight. The model can be adapted to describe self-reporting behavior for height. In the theoretical model pertaining to weight, we abstract from an individual's height for simplicity. However, we control for height differences in the empirical analysis of weight selfreporting. 14 These average signed errors reflect in part a cancelling out effect between large positive and large negative errors, as discussed in Cawley et al. (2015) .
The basic idea of the model is that, when reporting one's body weight in a survey, an individual faces a trade-off between reporting an accurate value as opposed to reporting a socially desirable value that is closer to the social norm, and this trade-off leads respondents to report a value that falls somewhere between the truth and the social norm. This tradeoff arises because an individual gets a psychic payoff that is decreasing in both the distance of the reported weight value from the social norm and, separately, in the distance of the report from the true value, which we assume is known to the individual. Reporting a value close to the norm (but which departs from the true value) is an example of social desirability bias, a tendency that is motivated by a wish to make a good impression on the surveyor and which has previously been observed in surveys of various behaviors and characteristics (see footnote 4 above). The motivation to be truthful may derive from an internalized norm of honesty, and/or from the fact that reporting an obviously false value to someone else could lead to feelings of embarrassment, as discussed in further detail below.
The utility derived from an individual's self-reported body weight is assumed to be linearly separable from other sources of utility, and is parameterized as follows:
In the above, If b=0, utility is maximized by reporting one's true weight, and if a=0, utility would be maximized by reporting a weight equal to the norm. When both a and b are strictly positive, the optimal value of self-reported weight, denoted w SR *, is given as follows:
The expression above shows that optimal self-reported weight is simply a weighted average of one's true weight and the social norm for weight. If a is greater than b, w SR * will be closer to true weight than to the norm, and vice-versa if b exceeds a. Subtracting true weight, w T , from both sides of (2), we obtain an expression for the "optimal" self-reporting error-defined as the (signed) difference w SR * À w T , as follows:
Eq. (3) shows that the optimal error is proportional to the difference between the weight norm and true weight. This means that if true weight exceeds the norm, optimal self-reported weight (w SR *) will be strictly less than true weight w T À Á , and the resulting self-reporting error will be negative-the individual is said to "underreport" his/her true weight. If true weight is less than the norm, however, optimal self-reported weight will strictly exceed true weight and the individual "overreports." The farther above (below) the norm is true weight, the greater the absolute extent of underreporting (overreporting). negative slope-that is, the greater the relative utility benefit of reporting a weight close to the norm (rather than a truthful weight), the steeper will be the (negative) relationship between true weight and self-reporting error. Fig. 1 shows predicted selfreporting errors as a function of true weight for a scenario involving a relatively weak preference for reporting a value close to the norm (small value of b) and for a separate scenario involving a stronger norm preference (larger value of b). The weight norm is arbitrarily set at 132 pounds in both cases. The predicted linear relationship between true weight and the self-reporting error for weight reflects the simplifying assumptions of the utility function in equation (1). In particular, the costs of giving a dishonest report are assumed to be separable from the costs of giving a report that deviates from the social norm, and both types of costs operate similarly regardless of an individual's true weight. One can imagine plausible scenarios in which these assumptions are violated. For example, the psychic cost of reporting a weight that deviates from the norm might depend indirectly on an individual's actual weight, because an individual may have preferences for norm conformity that influence both his actual weight and how much he cares about reporting a socially desirable weight. Also, for reasons discussed below, perceived dishonesty costs might be smaller for people with larger values of true weight. Given its simplifying assumptions, our model's predictions are no doubt less nuanced than those that might emerge from a more complex model. In our empirical specifications we partly address this limitation by considering nonlinear models.
The cost of reporting a weight that deviates from the truth, In the framework of Leary (1996) , the extrinsic cost factor is referred to as "accountability." For example, in a telephone-only survey, self-reports of body weight will be subject only to intrinsic dishonesty costs, because an individual's body weight cannot be discerned over the phone. In an in-person survey, self-reports will be subject to intrinsic costs as well as to extrinsic costs, to the extent that the interviewee believes that the interviewer will be able to detect, if imperfectly, a dishonest self-report of body weight.
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Therefore, a given individual faces higher total dishonesty costs when responding to a survey conducted in person as opposed to one conducted by telephone, and therefore is expected to give a more accurate report of body weight during an in-person survey. In the case of an in-person survey to be followed by a weight examination, as in the NHANES, the extrinsic dishonesty cost might be even higher than in an in-person survey not followed by an examination.
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The accuracy of self-reported weight values collected by phone cannot be assessed directly without corresponding examined weight values for the same individuals, and these are typically lacking in the case of telephone surveys. Nevertheless, Courtemanche et al. (2015) and Pinkston (2016) , discussed above in Section 2, offer indirect evidence of the relative accuracy of selfreported weights in telephone-based versus in-person surveys, and in both cases the evidence agrees with our model's predictions.
We posit that the extrinsic costs of reporting an inaccurate value for weight depend on the credibility of the self-reported weight value given one's actual weight. Even though the interviewer presumably makes no comment on the credibility of a given report, the survey respondent may experience discomfort or embarrassment based on his or her belief that a given report would lack credibility.
19 Because one's precise body weight is not automatically discernible to an outside viewer, the respondent may feel that he can get away with a modestly inaccurate report but not a grossly inaccurate one. Therefore the psychological discomfort of the respondent is likely to increase the more his report deviates from the truth. Accordingly our model specifies that dishonesty costs increase in the absolute difference between self-reported weight and actual weight. However, the continuous linear increase that we specify is a stylization, and alternative functional forms can be imagined. For example, a very heavy individual may be able to understate his weight by a greater (absolute) margin than a less heavy person without damaging the credibility of the report. 20 As discussed in Section 5, we test for this latter behavior pattern but find only very limited evidence that heavier individuals act as if they can get away with larger deviations from the truth when self-reporting their body weight.
Empirical model
Eq. (3) above provides the structural foundation for the empirical analysis, but that equation must be adapted to allow for the influence of factors that we abstracted from in the stylized conceptual framework. The basic empirical equation is as follows: 17 When survey responses cannot be validated based on visual inspection, such as in surveys of voting behavior, it has been observed that answers may be more accurate when the survey is self-administered (using paper forms or online interfaces) rather than administered by a live person, whether over the phone or in person. The reasoning is that social desirability bias stems from the desire to make a good impression on the surveyor, and this motive becomes more salient when the surveyor is a person rather than a more neutral instrument. Therefore, the strength of the social desirability motive might also be modelled as depending on the survey mode.
18 However, it is not clear at what point during the home interview process the subjects receive the consent form to agree to being subsequently examined at the mobile exam center (Cawley et al., 2015) . If consent to the examination is elicited before the interview is conducted, even though confidentiality of self-reported data are assured, the anticipation of the examination might result in more accurate selfreports than would arise if individuals did not expect to be examined. Our understanding of the confidentiality promise is that separate staff are responsible for the interviews as opposed to the exams, where interviewers may not observe examination weights and examiners may not observe self-reported weights.
19 Confusing the matter, Cawley et al. (2015) refer to this desire to avoid the embarrassment of giving a noncredible report as an example of social desirability bias rather than (properly) as an example of accountability effects, or what we call extrinsic dishonesty costs. The interpretation of Cawley et al. represents a misapplication of the term social desirability bias, which is defined in the survey literature (see for example Fisher, 1993) as a bias of responses towards a socially desirable value for the behavior or outcome being measured, regardless of the truth value of the response. The desire to avoid the embarrassment of telling a lie, although also socially motivated in this case, represents a countervailing incentive. 20 We thank an anonymous referee for pointing out this possibility. Such behavior can be modelled, for example, by specifying that dishonesty costs depend on the reporting error as a percentage of true weight rather than on the absolute reporting error. In such a model it can be shown that the optimal self-reporting error is a negative and strictly concave function of examined weight, such that the negative slope on examined weight increases in absolute value with examined weight.
In the above, W SRE i denotes the self-reporting error for body weight, defined as the difference between the individual's self-reported weight (reported in the interview) and her examined weight (collected at the MEC). Examined weight is denoted W i and accordingly W 2 i denotes the square of examined weight; k is a constant term. "Height" refers to an individual's examined height, which might influence self-reported weight even after controlling for examined weight. "Round" refers to the predicted selfreporting error that would arise if individuals round their true weight up or down to the nearest weight that is a multiple of 5. "TimeLapse" refers to the estimated amount of time, in months, between the date of the interview and the date of the MEC exam.
The vector X i refers to a set of additional control variables described below, and "Survey" refers to the two-year NHANES cycle in which the individual's data were collected.
In the stylized model in Section 4.1, the optimal self-reporting error is a linear function of examined weight, with a negative slope. However, in the empirical model above we also include the square of examined weight in order to allow some degree of nonlinearity between examined weight and the self-reporting error. To allow for more flexible nonlinearities in examined weight we also estimate restricted cubic spline models. As described below we find that these latter models do not offer a significantly different fit of the data relative to the corresponding quadratic models, except in the extremes of the examined weight distribution. Therefore our results tableswill showcoefficientestimatespertainingonlytothe quadratic models.
In the conceptual model we abstracted from height differences in self-reporting behavior. However, the weight norm that influences self-reported weight may in fact depend on an individual's height. For example, the norms might follow weight-for-height charts that one would see in a doctor's office. Accordingly we control for an individual's height and we allow for non-linear adjustment by also including squared height.
We include the predicted rounding error ("Round") based on the fact that the distribution of self-reported body weight in our sample has larger-than-expected mass on values ending in zero or five (see Fig. 2 , which shows a portion of the distribution of selfreported weights among women). This apparent focal point rounding might bias our tests for social desirability bias in either direction. The variable is calculated by taking the difference between an individual's examined weight and the nearest value of weight (in either direction) that is a multiple of 5 pounds, and then multiplying by À1.
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The "TimeLapse" variable is included in order to control for the average weight gain (or loss) that occurs during the interval between the interview and the exam. As explained above, this interval averages roughly two weeks but may extend to 4 months. Weight changes that occur during this interval may create the appearance of misreporting, even if the self-reported weight was accurate as of the interview date. However, if weight changes differ significantly across individuals in both direction and magnitude, a linear control for the time lapse may be insufficient. In Section 6 we discuss results of tests that offer more robust controls for weight changes occurring between the interview and the exam.
The term X i refers to a vector of individual characteristics that might influence the self-reporting error by influencing the social weight norm recognized by the individual, and because these factors might proxy for an individual's awareness of his or her weight. These controls include age (measured as a discrete age range), race/ethnicity, educational attainment, household income, smoking status, marital status, health insurance status (has insurance or not), diagnosis of diabetes (based on self-report of a doctor's diagnosis in the past), and self-reported disability status. 22, 23 It should be noted that the measure of household income included in the NHANES is a coarse categorical measure that refers to a household's income relative to the poverty-level income for the given household size; as such its effectiveness as a control may be limited.
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We control for gender differences in self-reporting behaviorstemming from potential differences in norms as well in preferences between social desirability and truth-telling-by estimating all models separately for women and men. In subsequent models (discussed in Section 7) we decompose the sample by race as well as gender to allow for race-by-gender differences in preferences and other factors affecting self-reporting behavior.
The two-year period in which an observation was collected (the "Survey" variable) might influence self-reporting behavior for a number of reasons. Changes in the aggregate weight distribution over time might cause a shift in the weight norm, according to the feedback process described in Burke and Heiland (2007) . Evidence of a more forgiving weight norm in recent years is found in Burke et al. (2010) and Stommel and Osier (2013) . In addition, the calibration of the scales used by NHANES examiners to measure body weight might vary at random over time across NHANES cycles, which would affect the measured value of selfreporting error holding self-reported weight (and true weight) constant.
Empirical identification of social desirability bias
Consider a stylized null hypothesis involving no social desirability bias. Assume that the representative individual cares only about telling the truth, is aware of his or her weight as of the time of the interview, and does not experience significant weight loss or gain between the interview and the examination. Under these assumptions, the expected value of the self-reporting error is zero regardless of the individual's true weight, and therefore the coefficients on the examined weight terms, aand b, are zero in expectation. 25 This example demonstrates that the relationship 21 For example, an individual with an examined weight of 161 pounds is expected to round her weight down to 160 pounds, for a predicted rounding error of À1 pound, and an individual weighing 202.5 pounds is expected to round his weight up to 205 pounds, for a predicted rounding error of 2.5 pounds. 22 An individual is classified as having a disability if he indicates having any of the following: a long-term condition that keeps him from working; a long-term condition that limits the amount of work he can do; a physical, emotional, or mental problem that limits him in any activity. 23 Gil and Mora (2011) also include controls for self-rated health status, number of chronic diseases, having had a recent medical visit, and the duration of the interview. Some similar information is available in the NHANES but only among a limited set of respondents, and including these factors would lead to a significant loss of sample size. 24 As per recommendations in the NHANES analytical guidelines (National Institute of Health, 1998), the poverty income ratio is divided into 5 categories: PIR between 0 and 1.85, between 1.86 and 3.5, between 3.51 and 4.99, and 5 and over. 25 This prediction allows for an individual to experience mean-zero fluctuations around true weight at various frequencies, including fluctuations that are heteroscedastic in true weight. It should hold even if the home scale is less accurate than the scale at the mobile exam center (MEC), provided the direction of bias in the home scale is not correlated with an individual's true weight. Similarly, weighing conditions such as the amount of clothing worn or the time of day might differ between the home and the MEC, but such differences are not likely to be correlated with an individual's true weight. At the MEC, individuals are typically weighed wearing only an examination gown and no shoes, but the time of day of the examination is not standardized across individuals. For more information on weighing conditions at the MEC, see Cawley et al. (2015) and Zipf et al. (2013) .
between the self-reporting error and examined weight is not negative by construction.
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The main test of the social desirability bias hypothesis is therefore a test that the coefficient on examined weight, a, is significantly less than zero. The coefficient on weight-squared can take either sign as long as the slope on examined weight does not become zero or positive over the support of the observed weight distribution. Obtaining a negative coefficient on examined weight represents a necessary but not sufficient condition for demonstrating social desirability bias, because alternative explanations for such a finding are possible. For example, the null hypothesis is also violated if an individual is unaware of her weight as of the interview, and/or if she gains or loses weight between the interview and the exam. Accordingly, Section 6 discusses the ways in which these latter circumstances might also yield a negative coefficient on examined weight and assesses the robustness of our results in light of such possibilities. In addition to the risk that the appearance of social desirability bias arises spuriously, estimation of the coefficient on examined weight (as well as the coefficient on weight squared) is subject to two other potential biases. Both of these stem from the potential endogeneity of examined weight in unobserved factors. First, in order to make a good impression on the examiner, an NHANES participant might try to lose (or gain) weight leading up to the examination so that her examined weight agrees more closely with the social norm than her typical weight would. Such behavior seems plausible in particular among those who would exhibit social desirability bias in their self-reported weight. Even if such behavior occurs, however, it can be shown that the estimated coefficient on examined weight will be biased toward zero as a result, making it harder to obtain a statistically significant negative coefficient. 27 In Section 6 we show that this type of behavior does not appear to influence our results.
Second, an individual's typical body weight might be influenced by social weight norms on an ongoing basis, as in the model of Burke and Heiland (2007) . Because the weight norm also influences our dependent variable and yet is not directly observed, we face a potential bias from having an omitted variable. If the weight norm were fixed and universal, this would not be a problem, but in practice norms may vary across social groups and over time. Although as described above we take a number of steps to control for variation in weight norms, such controls may be imperfect. Nonetheless, under a reasonable assumption on preferences, the estimated coefficient on examined weight will again be biased towards zero.
Results
5.1. Self-reporting errors in body weight as dependent variable 5.1.1. Women
We begin by estimating Eq. (5) above on the NHANES 1999-2010 sample for women. Results are in the first two columns of Table 2 . The model in column 1 includes only examined weight and squared examined weight. The model in column 2 adds the list of controls described above. Coefficients on the constant term and on the survey cycle indicators are suppressed for convenience.
The dependent variable is the signed self-reporting error, calculated as self-reported weight minus examined weight. Therefore, a positive coefficient on a given factor means that it predicts either an increase in the extent of overreporting of weight or a decrease in the extent of underreporting of weight; likewise a negative coefficient means that the factor predicts either a decrease in the extent of overreporting or an increase in the extent of underreporting of weight.
Regardless of whether the control variables are included in the model, the estimated coefficient on examined weight is negative and statistically significant at the 1% level. The estimated coefficient on examined weight does not differ significantly between columns 1 and 2. Also in both models, the coefficient on examined weight squared is positive, statistically significant, and very small in magnitude, suggesting only a modest degree of non-linearity in the relationship between examined weight and the self-reporting error for weight. These results imply that the self-reporting error is in fact decreasing in examined weight, consistent with the main prediction of the conceptual model and rejecting the null hypothesis of no social desirability bias. 26 In addition to the null hypothesis there are numerous other behavioral specifications in which the expected slope on examined weight equals zero. For example, assume all individuals understate their true weight by 5 pounds in expectation, plus or minus a homoscedastic white noise error. In this example the expected self-reporting error equals À5 regardless of examined weight, and the respective coefficients on examined weight and squared examined weight are both equal to zero in expectation. These assertions are verified in simulation results that can be obtained by the authors on request. 27 Under reasonable assumptions, it can be shown that self-reporting errors will be uniformly smaller in absolute value in the presence of such behavior (but have the same sign as they otherwise would), resulting in a smaller absolute coefficient on examined weight. Confirmatory simulation results are available from the authors upon request.
setting the values of the control variables at their respective unconditional (weighted) sample means. The figure illustrates how the slope on examined weight varies across the weight distribution, patterns which are not obvious based only on the coefficient estimates in Table 2 . The bold green line shows estimates from the quadratic functional form. The figure also includes the fitted values from two other models: one that is strictly linear in examined weight (the blue line) and another that uses a restricted cubic spline in weight (the red line). The linear fit serves as a benchmark case and the cubic spline model is discussed in Section 5.5. The vertical lines represent the 1st, 5th, 95th, and 99th percentiles of the distribution of women's examined weights; indicating these points in the distribution helps to illustrate where the differences between the quadratic fit and the linear fit become meaningful, as well as where our power to predict self-reporting errors declines. The predicted self-reporting errors are positive for women with examined weight values below 127 poundsindicating that these women overstate their weight on averagewhile predicted self-reporting errors are negative for women weighing over 127 pounds, implying that the latter tend to underreport their weight. The predicted self-reporting error is effectively zero at an examined weight of 127 pounds and the absolute reporting error increases the more examined weight deviates from 127 pounds in either direction.
These qualitative patterns agree strongly with those predicted by the theoretical model and depicted in Fig. 1 . The estimated relationship between examined weight and the self-reporting error closely approximates a linear relationship between the 5th and the 95th percentile values of examined weight, and predicted self-reporting errors are 10 pounds or less in absolute value. Over the bottom 5% of examined weights the negative slope is somewhat steeper than the linear model would imply, while above the 95th percentile the slope flattens out and the curve deviates more sharply from the linear prediction. The slope takes a value between zero and À1 for almost the entire support of the weight distribution, except at extremely large weight values (well above the 99th percentile), where the slope goes to zero. This flatter slope for higher values of examined weight goes against the prediction, described above, that heavier individuals perceive that they can get away with comparatively large self-reporting errors without arousing suspicion. However, because the fit of the quadratic model may be poor in the tails, we examine the robustness of this result in Section 5.5 below.
Turning to the other coefficients in column 2, the significant positive coefficient on the rounding error variable indicates that self-reporting errors for women are also at least partly explained by rounding to the nearest 5-pound increment. Being a current smoker (as opposed to a never-smoker) and being between the ages 20 and 34 (as opposed to ages 45-59) are both associated with significantly smaller (signed) self-reporting errors, indicating a stronger average tendency to underreport weight among those groups.
28 This latter statement follows from the fact that the average woman underreports her weight. In contrast, being either Hispanic or Black (as opposed to white), having a previous diabetes diagnosis (self-reported), having a disability (versus no disability), or having health insurance (versus no insurance) all predict significantly larger self-reporting errors, suggesting that women with any of these characteristics understate their weight by a smaller margin on average than otherwise similar women lacking the given trait. The effects of race are consistent with the notion that Hispanic women and Black women recognize larger norms for body weight than white women. The effects of diabetes status, disability status, and health insurance status are consistent with the intuition that individuals in any of these groups might have more frequent contact with health care professionals and therefore may be more aware of their weight, resulting in less severe underreporting. The coefficient on examined height is not statistically significant (nor is the coefficient on height-squared), nor is the time lapse variable. Household income, based on the NHANES's coarse measure, 29 is not associated with significant differences in selfreporting errors among women, and among education categories only the "some college" group differs significantly from those with just a high school diploma-in particular, those with some college (but not a completed degree) exhibit a somewhat stronger tendency to underreport their weight compared with women who completed only high school. The model's explanatory power is modest, with an R-squared of 0.13, and most of this power comes 28 Throughout the discussion, "significant" differences are those that pertain to coefficient estimates that are statistically significant at the 5% level or better.
29 NHANES's measure of income is categorical and includes relatively large bins, making it difficult to assess the impact on self-reporting behavior or differences in income among respondents.
from examined weight rather than demographic characteristics and other controls. Table 2 columns 3 and 4, shows corresponding results for men. In the model with the full set of controls, we find a significant negative coefficient on examined weight, again consistent with the presence of social desirability bias. The coefficient on the square of examined weight is insignificant, suggesting that among men the linear model represents a reasonable approximation of the relationship between examined weight and self-reported weight. This result suggests no tendency of heavier men to exhibit proportionally larger self-reporting errors, although we revisit this issue in Section 5.5 when examining alternative functional forms. As seen in Fig. 3 (right panel) , the predicted self-reporting errors for body weight among men are positive below 197 pounds and negative above that threshold, consistent with the theoretical predictions. Among men with examined weights between the 5th and 95th percentile values, predicted self-reporting errors are uniformly less than 6 pounds in absolute value, indicating a somewhat milder tendency to misreport body weight than was observed among women.
Men
Still referring to column 4 of Table 2 , having either a disability or a diabetes diagnosis predicts a larger (signed) self-reporting error, in agreement with the corresponding effects among women. However, a number of other results differ between men and women. For example, among men the time lapse carries a significant negative coefficient, being a current smoker has a significant positive coefficient, and Hispanic men report lower weights than whites for the same examined weight. Also among men (but not women), being in the "Other/Multi" racial category predicts having a smaller self-reporting error, as does being nevermarried (rather than currently married), and having either some college education or a bachelor's degree (compared with having only a high school diploma). Examined height has a negative and significant impact on the self-reporting error among men. This result goes against the intuition that weight norms increase with height, because it indicates that taller men understate their weight by larger margins than shorter men of the same weight, or that they overstate their weight by smaller margins than shorter men. Effects of survey wave are in no cases statistically significant among men, in contrast with what we observed for women.
Models with height self-reporting error as dependent variable
The model of self-reporting behavior for body weight can be readily adapted to describe self-reporting behavior for height. Replacing the weight norm with a height norm, the model predicts that self-reporting errors in height will be positive for individuals with heights that fall below the height norm and negative for those with heights above the norm, resulting in a negative coefficient on examined height. The absolute value of self-reporting errors should again be expected to increase in both directions as true height deviates more from the norm.
To test for social desirability bias in self-reporting errors for height, we adopt empirical models similar to those used for selfreporting errors in weight. The models include linear and quadratic terms in examined height and include controls for examined weight and the square of examined weight. We construct a predicted rounding error variable for height that assumes individuals round up or down to the nearest whole inch. The remaining controls are identical to those used in the model of self-reporting errors for weight. In the model of height, we do not expect to observe a significant coefficient on the time lapse variable. Even though height tends to decline with age beginning at age 40, age-related declines between the interview and the exam are likely to be too small to measure, based on findings that after age 40 individuals lose on average just 0.4 inches, or about 1 centimeter, per decade. 30 Table 3 shows results of the model just described using the NHANES 1999-2010 samples for women (columns 1 and 2) and men (columns 3 and 4). For women, with or without the controls we obtain a negative and significant coefficient on examined height and a positive and significant coefficient on examined height squared. The coefficients on these terms do not differ significantly between columns 1 and 2. These patterns are most easily understood by observing Fig. 4 (left panel) , which shows the fitted values of height self-reporting error holding the controls at their unconditional sample means. The results do not line up very closely with the predictions of the conceptual model. First, we identify no height threshold or norm above which women underreport their height on average. Second, the extent of overreporting of height is small to modest over most of the distribution: at examined height values between the 5th and 95th percentile the expected reporting error equals 0.5 inch or less, and between the 1st and 99th percentiles the expected error equals 1 inch or less. Third, the quadratic fit predicts that the slope in examined height becomes positive as examined height exceeds 65 inches. Nonetheless, women with very low values of examined height (4 feet 7 inches or less, or roughly the bottom 0.1 percent) exhibit a tendency to overstate their height by significant margins. These patterns suggest that among women being very short is considered socially undesirable but being very tall is not considered socially undesirable. Instead, a wide range of heights appears to be more or less socially acceptable among women.
Among men (columns 3 and 4 of Table 4), again the results do not offer consistent evidence of social desirability bias in selfreporting of height. The estimated coefficient on examined height is small in magnitude and statistically insignificant. (In the model that omits the controls the point estimate is positive and when including the controls the estimate is negative.) The coefficient on height squared is also effectively zero in either model. As seen in Fig. 4 (right panel) , the fitted values of the height self-reporting errors under the quadratic model are such that, in expectation, men overstate their height by at least a small margin at all values of examined height, rather than understating their height beyond a certain threshold. Also, predicted self-reporting errors are very modest over most of the height distribution. In the range of examined heights for which the quadratic fit appears robustbetween the 5th and 95th percentile values-the predicted self-reporting error maintains a very narrow range of between 0.65 inches (at the 5th percentile height) and 0.36 inches (at the 95th percentile height). While the slope on examined weight appears to be negative, it's important to keep in mind that the coefficient estimates are not statistically significant. As discussed below, the cubic spline model offers some evidence that, like women, very short men (less than 5 feet tall) tend to overstate their height by more substantial margins (1 inch and greater). In sum, however, the results suggest that a wide range of heights are socially acceptable among men, even though in general taller stature may be more desirable than shorter stature.
Looking at the coefficients on some of the control variables, we find that the time lapse variable has no impact on self-reporting errors for height among either women or men-point estimates are close to zero and statistically insignificant-consistent with our expectations. In contrast, self-reporting behavior varies with age among women as well as men. Compared with middle-aged women and men (ages 45-59), women and men over age 60 overreport their height by a larger margin on average, suggesting that older subjects may not be aware of age-related declines in stature.
Models with BMI self-reporting error as dependent variable
Individuals do not self-report a BMI value directly in the NHANES interview. Instead, we infer self-reported BMI using selfreported weight and self-reported height for the same individual. As such, an individual may not be aware of his/her implied selfreported BMI value. Nonetheless it is important to examine selfreporting behavior for BMI because similar implied values are used in the United States-based on BRFSS data-to calculate state-level and county-level obesity rates. Using models similar to those employed for height and weight above, we test for social desirability bias in self-reporting of BMI, which will be indicated by significant negative coefficients on examined BMI that should not fall below negative1. We again use a quadratic functional form. Regressions are conducted on the samples described above. Table 4 shows results for women in columns 1 and 2 and for men in columns 3 and 4. For women, as with weight we find a significant negative coefficient on examined BMI, and a positive coefficient on the square of examined BMI (although the latter is significant only at the 10% level). These results are again consistent with the presence of social desirability bias. Fig. 5 (left panel) illustrates the fitted values of self-reporting errors in BMI for women. The quadratic model indicates that for examined BMI values above 20.8, women tend to underreport their BMI, and below that threshold they tend to over-report their BMI. This pattern suggests that even among many women in the "healthy" BMI range -which extends from 18.5 to 24.9 -social norms may lead to under-reporting of BMI. The relationship between examined BMI and the self-reporting error for BMI is close to linear over most of the distribution of examined BMI, but exhibits steeper (negative) curvature in the bottom 5% of the examined BMI distribution and flatter (negative) curvature above the 95th percentile of examined BMI.
Women ages 60-74, as well as those ages 75 and over, have significantly smaller self-reporting errors for BMI than women ages 45-59, which implies that the older women likely have larger underreporting margins for BMI. This result reflects the fact that older women are more likely to overreport their height, because we did not observe that older women are more likely to underreport their weight. BMI self-reporting errors are significantly greater among African-American women than among white women, greater among those with diabetes, and greater among women with health insurance, consistent with the previously observed differences in self-reporting of weight associated with these same factors. Also, BMI is more likely to be under-reported among unmarried women. Survey cycle effects on self-reporting errors for BMI are mostly insignificant, despite the fact that weight reporting errors appeared to increase among women in later surveys.
Results for men (Table 4 , columns 3 and 4) are broadly similar to those observed for women. The coefficient on examined BMI is negative and highly significant (in either column), while the coefficient on squared BMI is insignificant. Fig. 5 (right panel) again illustrates predicted misreporting of BMI. Among men, the BMI threshold that divides those who overreport from those who underreport is higher (24.8) than it was among women. This result implies that most men in the "healthy" BMI range (as well as those in the underweight range) overstate their BMI, while men who are either overweight or obese (based on examined BMI) tend to understate their BMI.
Among men, a longer time lapse predicts a smaller BMI selfreporting error, possibly implying a larger margin of underreporting. This result confirms the previous evidence (from Fig. 5 . Predicted Self-Reporting Errors for BMI. Table 3 ) that the average man gained weight between the interview and the exam. (The latter inference rules out significant changes in height over the time lapse, consistent with prior evidence.) However, the effect size amounts to less than onethird of a pound for the average man. In keeping with results observed among women, older men underreport BMI more than middle-aged men-again because they overreport their height by larger margins-and those with diabetes exhibit either stronger overreporting of BMI or weaker underreporting. Effects of having either some college or a college degree are negative and statistically significant but not very economically meaningful because they are small in magnitude.
Inferred social norms of BMI
In the conceptual model, the social norm for weight determines the threshold value such those with examined weight values below the norm will overstate their weight and those with examined weight above the norm will understate their weight. Applying this concept to BMI instead of weight-which is akin to adjusting the weight norm to allow for variation in height-the empirical analysis above offers estimates of social norms for BMI by gender. As was just revealed (refer again to Fig. 5 ), for women we observe that the BMI value of 20.8 divides those who are expected to overstate their BMI (based on their combined selfreports of weight and height) from those expected to understate it. This value lies squarely within the healthy BMI range promoted by the U.S. Centers for Disease Control (CDC), although it sits closer to the "underweight" BMI threshold (18.5) than to the overweight BMI threshold (25) and falls more than 20% below the sample mean BMI among women (28.4). For men, the inferred social norm for BMI equals 24.8, just below the official overweight threshold of 25 and roughly 12% below the sample mean BMI for men (also 28.4).
These estimates indicate that women refer to a lower BMI norm than men, and the male norm, while technically still within the normal/healthy range set by public health standards, comes very close to the overweight BMI threshold of 25. The gender gap between the inferred norms agrees with evidence from numerous studies (such as Leit et al., 2001 and Bordo, 2003) suggesting that the perceived ideal physique among women is quite thin, while the ideal physique for men is larger and emphasizes muscularity. Because muscle weighs more than fat, a muscular male norm might contribute to a normative BMI that comes close to the overweight threshold but that nonetheless does not visually present itself as overweight. However, it may also be the case that a certain amount of fatness is more acceptable among men than among women.
Alternative functional forms
Figs. 3-5, discussed above, plot the estimated relationships between our examined variables (weight, height, and BMI) and the self-reporting errors related to each variable. In each of these figures we included the fitted values from our preferred specification, which entails a quadratic relationship between the examined characteristic and the self-reporting error (bold green line), as well as the fitted values from two alternative specifications for purposes of comparison: a linear model (blue line) and a restricted cubic spline model with 5 knots (red line). The cubic spline model offers a more flexible functional form, but the regression coefficients from such models are more difficult to interpret. The comparison, presented in these figures, allows us to identify where in the distribution a more flexible functional form would lead to a different relationship between examined characteristics and self-reporting errors. It is important to note that restricted cubic splines containing 5 knots are linear by construction in both the top 5% and the bottom 5% of a given distribution.
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Looking at Fig. 3 , considering either women or men, the three different functional forms all fit the data in roughly the same way between the 5th and 95th percentiles of the examined weight distribution. For women, beyond the 95th percentile both the quadratic and the cubic spline curves become flatter than the linear function, and they are nearly identical to each other until examined weight reaches 320 pounds. Above that threshold, which exceeds the 99th percentile, the cubic spline model predicts larger (negative) self-reporting errors for weight than the quadratic model, but still predicts smaller (negative) self-reporting errors than the linear model. 32 However, we are reluctant to draw sharp conclusions about behavior in this region because in the female regression sample there are only 71 (unweighted) observations with examined weight between 320 pounds and the maximum weight of 443 pounds. Among men (still looking at Fig. 3 ), at examined weights below the 5th percentile the cubic spline model predicts larger (positive) selfreporting errors than either the quadratic or the linear model. Above the 99th percentile the quadratic and cubic spline curves each become steeper than the linear model but are very close to each other, and each predicts larger (negative) self-reporting errors than the linear model by a margin of up to 5 pounds. Again we caution that our power to detect the true behavior in the top 1% of the male weight distribution is limited by the small number (105) of observations in that region. Among women, all things considered Fig. 3 fails to support the hypothesis that marginal dishonesty costs decline as examined weight increases, because both of our non-linear models get flatter rather than steeper as examined weight increases. Among men, Fig. 3 indicates that at most only a small segment of the male population (above the 99th percentile of examined weight) may perceive that they can get away with proportionally larger selfreporting errors for weight. More broadly, the fact that a linear model offers a robust fit of the data between the 5th and 95th percentiles of examined weight (for either women or men) suggests that our conceptual model offers a reasonable approximation to behavior patterns over most of the weight distribution.
Looking at Fig. 4 , which pertains to self-reporting of height, among women we find that the cubic spline model fits the data differently in the tails than the quadratic model. For example, in the top 1% of the female height distribution, the cubic spline model predicts less extreme overreporting of height than the quadratic model. Among men, the cubic spline model for height also fits differently in the tails than the quadratic model, where the former indicates that men below the 5th percentile for height (below roughly 5 feet 5 inches) may overreport their height by even larger margins than the quadratic model predicts. The cubic spline predictions indicate further that there could in fact be a height norm for men-a threshold beyond which men understate their height -but the inferred norm is extremely tall (6 feet 8 inches) and we observe only three men at that height or taller.
In Fig. 5 , the predicted self-reporting errors for BMI behave very similarly to the predicted self-reporting errors for weight seen in Fig. 3 . For both men and women the cubic spline model deviates meaningfully from the quadratic model only above the 99th percentile of examined BMI (and also below the 5th percentile for 31 We use the default settings in Stata for a restricted cubic spline with 5 knots, which places the knots at the 5th, 27.5th, 50th, 72.5th, and 95th percentiles. 32 Additional analysis using the time lapse variable suggests that this deviation from the quadratic model's prediction reflects weight gains that occurred between the interview and the exam among a small subset of very heavy women. These additional results are available upon request from the authors. men), and the quadratic model does not deviate sharply from the linear fit between the 5th and 95th percentiles.
Robustness analysis: alternative explanations for the negative relationship between self-reporting errors and examined weight
Our results so far are consistent with the presence of social desirability bias in self-reporting of weight and BMI (but not height) among both women and men. The key findings that suggest this type of bias consist of the significant negative relationships between the examined variables (weight or BMI) and the corresponding selfreporting errors (for weight or BMI), as well as the presence of plausible threshold values (of weight or BMI) that divide those who overreport from those who underreport. In this section we consider two alternative explanations for the fact that we observe these negative relationships, in order to arrive at more robust conclusions concerning the presence (or absence) or social desirability bias.
In Section 4.2.1, we identified three conditions that, if jointly satisfied, would result in zero correlation between examined weight and the self-reporting error for weight. These conditions were that the individual (1) cares only about telling the truth (no social desirability bias), (2) is aware of his or her weight as of the interview date, and (3) does not experience significant weight loss or gain between the interviewand the exam-that is, any weight fluctuations during the time lapse must be mean zero. We have already shown (using the theoretical model) how introducing social desirability bias (thereby violating the first condition) generates a negative relationship between examined weight and the self-reporting error in weight.Now wediscusshowaviolationofeitherthe secondcondition (weightawareness) orthe third condition (weightchangesduring the time lapse) might result in a similar negative relationship, thereby challenging the interpretation of our results. Brestoff et al., (2011) suggest that lack of weight awareness (rather than bias towards social norms) might better account for misreporting of weight. Suppose that the typical individual is not aware of his or her actual weight as of the interview date. This situation could arise if the person weighs herself (or gets weighed) infrequently and has gained or lost a significant amount of weight since her last time on a scale. Significant weight changes over time are not uncommon, and a number of plausible circumstances could result in infrequent weighing: not owning a home scale or using it infrequently, weighing more than the maximum value on a home scale, 33 and/or visiting the doctor infrequently.
Lack of awareness of weight
If people experience weight changes in the period leading up to the interview and have not weighed themselves recently, then in the interview they will give biased reports about their weight that are based on what they weighed in the past. (Even if people sense that their weight has changed based on factors such as how their clothing fits, it will be difficult for them to assess the extent of the weight change without actually stepping on a scale.) Those who experience unrecognized weight gains prior to the interview will exhibit negative self-reporting errors in NHANES, and those with unrecognized weight losses will exhibit positive self-reporting errors.
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Furthermore, those who experience unrecognized weight gains are also likely to exhibit high values of examined weight (relative to the population) as a result of their past weight gains. Similarly, those with unrecognized weight losses are likely to exhibit low examined weight values, and those with no significant weight gain or loss are likely to exhibit intermediate weight values. 35 If all of these relationships hold, there will be a negative correlation between examined weight and the self-reporting error: thin people (the weight losers) will overreport their weight, and heavy people (the weight gainers) will underreport their weight, mimicking the outcomes that arise in the presence of social desirability bias. An individual who is truly unaware of her weight cannot exhibit social desirability bias, when that is defined as a conscious misreport that is motivated by the desire to make a good impression in a survey. Another possibility is that the individual holds incorrect beliefs that are biased in the direction of the social norm as a result of self-deception or unconscious social desirability bias, as suggested by DeAndrea et al. (2012) . Taking a conservative approach, in our robustness assessments we assume that weight-unaware subjects do not engage in this type of unconscious bias.
If we knew that NHANES participants were in general aware of their weight as of the interview date, we could rule out lack of awareness as an explanation for our results, thereby strengthening the case for social desirability bias. Unfortunately, the NHANES does not provide any direct information concerning an individual's awareness of her current weight, nor does the survey ask when the individual last stepped on a scale. Instead, we develop a proxy for weight awareness based on questions in the NHANES concerning recent attempts to control weight. Those who indicate that in the past year they either "tried to lose weight" or "tried not to gain weight" are likely to have weighed themselves recently and are therefore more likely to be aware of their weight. Those who did not make any attempts to control their weight in the past year are less likely to have weighed themselves recently and therefore may be less aware of their weight.
While the proxy is no doubt imperfect, we label those in the former group as "weight aware" and those in the latter group as "weight unaware." If we observe a significant negative relationship between examined weight (or BMI) and weight (BMI) selfreporting errors within the subsample of weight-aware subjects, we can more confidently conclude that the observed pattern reflects social desirability bias, at least within that subgroup. If we observe the negative relationship exclusively among weightunaware subjects, we are apt to conclude that lack of awareness of weight may contribute to our results. Table 5 reports results similar to those in Table 2 , but separately for the "weight aware" and "weight unaware" subgroups (moving forward we will drop the quotation marks around these labels). Note that among women the weight aware sample comprises 59% of the total (weighted) female regression sample, while among men the weight aware subsample represents 43% of the male regression sample. Among women (columns 1 and 2), both the weight-aware and weight-unaware subsamples exhibit a statistically significant negative relationship between examined weight and the weight self-reporting error. In the case of weight aware women (see Fig. 6 ), the negative slope on examined weight flattens out as weight increases and eventually becomes modestly positive. 33 For many home scales sold in the U.S. on Amazon.com, the maximum weight is 300 pounds. 34 In either case we assume that true weight does not change significantly between the interview date and the exam date, such that the (unobserved) reporting error as of the interview date approximates the reporting error that we observe based on the examination weight. 35 The relationship between the size of the prior weight gain or loss and one's position in the examined weight distribution depends on the relationship between the size of weight gains/losses and the individual's initial weight. The outcome described in the text arises if everyone starts out at the same intermediate weight value, but other assumptions yield different results. For example if those with the largest weight gains (losses) were initially the lightest (heaviest), self-reporting errors would not necessarily be negatively correlated with examined weight.
However, the slope becomes positive only within the top 0.5% of the distribution, where the quadratic model no longer fits the data very well. 36 These results suggest that both weight aware and weight unaware women misreport their weight according to a qualitatively similar pattern, but for different reasons. To the extent that our proxy for weight awareness is valid, among the weight aware women that pattern can be attributed to social desirability bias, and among the weight unaware women the pattern may indicate that these women experienced unrecognized weight gains prior to participating in the NHANES. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. y We use information on attempts to lose or maintain body weight as a proxy for self-awareness of body weight. Those who reported that in the past year they had tried either to lose weight or not to gain weight are deemed "Weight Aware", and those who reported that they had not tried either to lose weight or not to gain weight are deemed "Weight Unaware". * 10 percent level. ** 5 percent level. *** 1 percent level. 36 Adopting a restricted cubic spline model, the slope on examined weight is negative over the entire weight distribution. Results are available from the authors on request.
37 Our weight-aware subsample (for either women or men) includes some individuals with very low weight values who indicated that they either tried to lose weight or tried not to gain weight. One might question whether such individuals have a distorted perception of their weight (rather than being aware of it). However, we find that all results in Tables 5-7 are robust when we omit individuals who classify as underweight based on their examined BMI. Results are available from the authors on request.
weight values of roughly 200 pounds or greater, weight-unaware women underreport their weight by larger margins on average than do weight-aware women at the same examined weight. This difference may arise because a weight-unaware woman will not be aware that her reported weight is inaccurate, and therefore she will experience lower dishonesty costs than a weight-aware woman who gives a similarly inaccurate report. Note also that the weightaware subsample has higher values for the 95th and 99th percentile weights than does the weight-unaware subsample. This difference is consistent with the fact that weight-aware women are those who tried to lose weight (or not gain) in the past year-heavier women are more likely to seek weight loss. Reverting back to Table 5 among men (columns 3 and 4) the coefficient on the linear term in examined weight is negative and significant only for the weight-unaware subsample. This result may give the impression that there is no significant negative relationship between examined weight and the self-reporting error among weight-aware men, but in fact such an impression would be incorrect. To see this, note that the coefficient on weight squared is negative and significant for this group, and if we estimate a strictly linear model on this subsample (not shown) we find that the coefficient on examined weight is negative and significant. These results lead to basically the same conclusion we obtained from the results for women, which is that social desirability bias contributes to weight misreporting among a significant share of men (the roughly 43% deemed weight aware), but lack of awareness of weight may offer a better explanation for misreporting among the rest of the male population. However, Fig. 6 (right column, top and bottom) suggests that our proxy for awareness may be weaker for men, because in contrast with women (and against what we would expect) we observe more severe underreporting of weight among weight-aware men than weight-unaware men, considering men in the top 5% of the given weight distribution. Table 6 examines height misreporting among weight aware and unaware groups, with columns 1 and 2 again for women and 3 and 4 for men. Comparing these results to those in Table 3 , we find that weight awareness (or lack thereof) does not result in any significant differences in height misreporting between the two subsamples. This acts as a placebo test. We wouldn't expect weight awareness to affect height misreporting, and our results confirm this hypothesis. Table 7 reports results for self-reporting of BMI, estimated separately for the weight-aware and weight-unaware subgroups. Similar to the results in Table 5 , we do not find significant differences in the impact of examined BMI on the self-reporting error for BMI between weight-aware and weight-unaware women-the relationship is significant within both groups (columns 1 and 2). Among men we again need to be careful not to misinterpret the results of the quadratic models. While the results in column 3 suggest that weight-aware men do not exhibit social desirability bias (coefficients on both the linear and quadratic terms are insignificant), results from a strictly linear model on weight-aware men (not shown) produce a significant negative coefficient on examined BMI, consistent with social desirability bias. Nonetheless, results in column 4 show that weight-unaware men also exhibit a significant negative relationship between examined BMI and the self-reporting error, indicating that lack of awareness of weight may contribute to BMI misreporting among men. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. y We use information on attempts to lose or maintain body weight as a proxy for self-awareness of body weight. Those who reported that in the past year they had tried either to lose weight or not to gain weight are deemed "Weight Aware", and those who reported that they had not tried either to lose weight or not to gain weight are deemed "Weight Unaware". ** 5 percent level. *** 1 percent level. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. y We use information on attempts to lose or maintain body weight as a proxy for self-awareness of body weight. Those who reported that in the past year they had tried either to lose weight or not to gain weight are deemed "Weight Aware", and those who reported that they had not tried either to lose weight or not to gain weight are deemed "Weight Unaware". *** 1 percent level.
Weight changes between the interview and the exam
As discussed above, individuals might experience weight gains or losses between the interview and the exam, resulting in unintended self-reporting errors. In the regressions conducted so far, the time lapse variable controls for the average (signed) weight change per month in the population. However, the linear time lapse control will be insufficient if weight gains and losses (per month) vary systematically with an individual's examined weight. Similar to the scenario described above in which unrecognized weight changes prior to the interview result in self-reporting errors that are negatively correlated with examined weight, weight changes after the interview but before the examination might yield a similar result. If such weight changes are substantial, and this is more likely among individuals with a longer time lapse, they could contribute to a spurious negative coefficient on examined weight.
Alternatively, individuals could deliberately alter their weight during the time lapse, motivated by the desire to achieve an examined weight that is closer to the weight norm and therefore closer to their self-reported weight. If so, as explained above the result will be that those that experience a longer time lapse will exhibit smaller absolute self-reporting errors than those with a shorter time lapse. This result in turn implies that, if we divide individuals into groups based on the time lapse, the group with the longest time lapse should exhibit the flattest (least negative) slope. 38 We test this prediction below in order to determine if strategic manipulation of examined weight imposes any bias on our results. To provide a more robust control for weight changes between the interview and the exam, we divide our sample into three groups based on the time lapse between the interview and the examination-zero months, 1 month, or 2 months-and run our standard regressions on the resulting subsamples The majority of observations have a one-month lapse, but sample sizes are reasonable for all three groups, and we exclude a small number of observations (25 or fewer for either women or men) for which the time lapse is either 3 months or 4 months.
We are particularly interested in whether we observe a significant negative coefficient on examined weight among those with a time lapse of less than 1 month (the "0 months" group), because this interval is too short to result in weight changes that are large enough to significantly bias our results in either direction. 39 We are also interested in whether the magnitude of the coefficient on examined weight is significantly different across the groups. If the coefficient becomes increasingly negative as the time lapse increases, it would suggest that (non-strategic) weight changes during the time lapse inflate the appearance of social desirability bias in a spurious way. If instead the coefficient were smaller in absolute value when the time lapse is greater, this would constitute evidence that subjects intentionally manipulate their weight leading up to the exam, although in that case the evidence of social desirability bias is muted rather than amplified. Table 8 reports the results of the regressions pertaining to weight for each of the three subsamples by time lapse. Among women (columns 1, 2, and 3), in each of the three subsamples, the coefficient on examined weight is not significantly different from the coefficient in Table 2 (column 2) that included only a linear control for the time lapse. Most important, the coefficient on examined weight is negative and highly significant even within the group with the shortest time lapse, and there is no clear trend in the coefficient on examined weight as the time lapse increases across the groups. While the coefficients on examined weight appear to differ from each other between the 1-month group and the 2-month group, the difference is not statistically significant. Among men (columns 4-6) the coefficient on examined weight is negative and insignificant in all three groups, although none of the point estimates differs significantly from the coefficient on examined weight observed for men in Table 2 (column 4). The point estimates appear to decline as the time lapse increases, consistent with the possibility that subjects manipulate their weight prior to the exam. However, the estimates are not significantly different from each other and therefore such behavior is not clearly demonstrated by these results. Table 9 investigates differences in height misreporting by time lapse, and represents a type of placebo test. Unsurprisingly, we find no significant differences in height misreporting by time lapse, because individuals can't manipulate their height and any time trends in height are too small to be picked up in such a short time period. Table 10 reports differences in BMI misreporting by time lapse. Among women, again we see no significant differences across the 3 subsamples and the coefficient on examined BMI is significantly negative for the zero-month group. Among men, the coefficient on examined BMI is negative for the zero-month group but only Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. y The time lapse between the interview date and the examination date is estimated by taking the difference between the reported values for the subject's age in months as of the examination date and the subjects age in months as of the interview date. These values are given in terms of whole months and the approximation method is unknown. Therefore time lapse values are approximate. For example, a time lapse value of zero months implies that a subjects reported age in whole months did not change between the interview date and the examination date. ** 5 percent level. *** 1 percent level. marginally significant. The corresponding coefficient is negative and highly significant for the one-month group, but for the twomonth group the coefficient is negative and insignificant. Although the negative coefficient is more statistically significant in the onemonth group than the zero-month group, suggesting that a longer time lapse may contribute to a stronger negative coefficient, the point estimates are not significantly different between these two groups and the difference in significance may reflect the smaller sample size in the zero-month group. The smaller coefficient for the two-month group again points to the possibility of weight manipulation, but the estimate is imprecise and does not differ significantly from the coefficient on examined BMI in either of the other two groups. Taken together these findings indicate that our baseline results concerning self-reporting behaviors for weight and BMI (in Tables 2  and 4 ) do not suffer from significant bias in either direction as a result of weight gains and losses that occur between the interview and the examination. Evidence of strategic weight changes is minimal and highly speculative, observed among men only, and such behavior would if present bias our findings away from social desirability bias.
Robustness analysis: differences by race and ethnicity
Previous research has suggested that social norms for weight differ by race, ethnicity, and gender, with some groups placing significantly less emphasis on being thin than others. If this is the case, the extent of social desirability bias may differ across subsets of the population, as might the inferred social norms of BMI. We test for such differences by estimating our regression models separately by both race and gender. To obtain adequate sample sizes we consider just three mutually exclusive racial/ethnic identities: Hispanic (any race), White (non-Hispanic), and Black (non-Hispanic). In Tables 11-13 we report results for complete subgroups defined by the combination of race/ethnicity and gender, as well as results in which we decompose the race-bygender groups into weight-aware and weight-unaware subgroups using the previously defined proxy for weight awareness.
Results for the full sample of Hispanic women (column 1 in Table 11 ) look largely similar to results for the complete (non-racespecific) female sample, reported in Table 2 . If anything social desirability bias appears stronger among Hispanic women than among women in general, a claim that is supported by the fact that weight-aware Hispanic women (column 2) exhibit a strong negative relationship between examined weight and the weight self-reporting error. At the same time, weight-unaware Hispanic women also exhibit the negative relationship, suggesting that lack of weight awareness may also contribute to weight misreporting among Hispanic women. Recall from above that we adopt the conservative assumption that weight-unaware subjects do not exhibit unconscious social desirability bias. Hispanic men, unlike men in general, display robust evidence of social desirability bias, with significant coefficients on examined weight for both the full sample (column 4) and the weight-aware subsample (column 5). Similar to men in general, lack of weight awareness also appears to contribute to weight misreporting among Hispanic men, as indicated in column 6. Interestingly, the gender difference in results is minimal among Hispanics. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. y The time lapse between the interview date and the examination date is estimated by taking the difference between the reported values for the subject's age in months as of the examination date and the subjects age in months as of the interview date. These values are given in terms of whole months and the approximation method is unknown. Therefore time lapse values are approximate. For example, a time lapse value of zero months implies that a subjects reported age in whole months did not change between the interview date and the examination date. * 10 percent level. ** 5 percent level. *** 1 percent level. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. y The time lapse between the interview date and the examination date is estimated by taking the difference between the reported values for the subject's age in months as of the examination date and the subjects age in months as of the interview date. These values are given in terms of whole months and the approximation method is unknown. Therefore time lapse values are approximate. For example, a time lapse value of zero months implies that a subjects reported age in whole months did not change between the interview date and the examination date. *** 1 percent level.
Results for White women and men (Table 12 ) mostly mirror the previous results found in the non-race-specific samples. This is unsurprising since Whites make up the largest portion of the NHANES sample. Among White women, evidence of social desirability bias is particularly robust and lack of awareness seems less important or even unimportant. Notice that the weight-aware subsample (column 2) exhibits a significant negative coefficient on examined weight while the weight-unaware subsample displays a weaker and statistically insignificant coefficient, which suggests that weight-aware White women drive the results for White women in general (column 1). Among White men the results are again potentially misleading (as they were in Tables 5 and 7) . Among White men in general (column 4) and among weight-aware White men (column 5), coefficients on either examined weight or its square are small and never more than marginally significant. In contrast for weight-unaware White men we observe a strong negative relationship between examined weight and the selfreporting error. These results suggest that weight misreporting among white men may derive primarily from lack of awareness of weight. However, again running a strictly linear model on the weight-aware subsample, we obtain a significant (if modest) negative coefficient on examined weight, suggesting that social desirability bias also influences White men's self-reporting behavior. Table 13 reports the corresponding results for Black women and Black men. Among Black women, lack of awareness of weight appears to be the main driver of the negative relationship between self-reporting errors and examined weight, with social norms playing no robust role. Among Black men, self-reporting errors are roughly flat in examined weight among both the weight aware and Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. ** 5 percent level. *** 1 percent level. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. * 10 percent level. ** 5 percent level. *** 1 percent level. Notes: All regression models referred to in these tables included the complete set of controls shown in Tables 2-4 , as well as a constant term and indicators of the two-year survey cycle. Coefficients on these terms have been suppressed for convenience. * 10 percent level. *** 1 percent level.
the weight unaware, offering no coherent story. These results are consistent with previous literature suggesting that Black women are less concerned than White women with conforming to mainstream social norms concerning body weight. 40 The fact that neither White men nor Black men exhibit significant social desirability bias points to the overriding gender difference in the importance of weight norms, although Black women do not appear to subscribe to that gender difference. Additional insights into racial differences are gained by looking at plots of the predicted self-reporting errors for weight separately for each of the six race-by-gender subsamples. For each subsample in turn, Appendix A Fig. A1 (women by race) and Fig. A2 (men by race) show the fitted values of the weight self-reporting errors for each of the three model specifications-the linear, the quadratic, and the restricted cubic spline. Consistent with the regression results in Table 11 through Table 13 , Fig. A1 shows that weight self-reporting behaviors among Hispanic women are largely similar to those among White women, while Black women's behavior appears to differ from that of both White and Hispanic women. The graph also suggests that the inferred weight norm-determined by the x-intercept of the quadratic model for a given group-is lowest among White women (124 pounds), intermediate among Hispanic women (133 pounds), and highest among Black women (145 pounds). As examined weight increases above 145 pounds, initially the predicted self-reporting errors are smaller for Black women than for either Whites or Hispanics (all are negative). However, at higher weight values the predicted (negative) self-reporting errors become larger (in absolute value) among Black women than for either White or Hispanic women-for example comparing predicted errors under either the quadratic or cubic spline models for examined weights over 250 pounds. However, the sample sizes by race for women over 250 pounds are too small to enable a powerful test of whether these differences are statistically significant.
Among men (Figure A2 ), the inferred weight norm appears lower among Hispanics (178 pounds) than among either White men (200 pounds) or Black men (210 pounds). Also, among Hispanic men both the quadratic and cubic spline functions flatten out as examined weight gets above the 95th percentile-in this regard Hispanic men's behavior resembles that of Hispanic women and White women-while among Black men and White men these curves appear to become steeper above the 95th percentile. Similar to what we observed among women, among men over 300 pounds Blacks appear to underreport their weight by larger margins than Whites or Hispanics (based on either the quadratic fit or the cubic spline fit), but again the sample sizes are too small to make a robust judgement on that difference. 
Conclusion
We develop a model of self-reporting of weight in which subjects face a tradeoff between reporting accurately and reporting a socially desirable value that conforms to a social norm. The model generates testable implications that are brought to the NHANES data for 1999-2010, which contain both self-reported weight (and height) as well as examined weight (and height) for a consistent sample of adults in the United States. In strong agreement with what our model predicts in the presence of social desirability bias, we find that individuals whose true weight falls below a certain threshold tend to overstate their weight, while individuals above the threshold tend to understate their weight. Also consistent with the model, the degree of over-or understatement increases on average with the difference between true weight and the threshold. These results suggest that being either too thin or too heavy is viewed as socially undesirable. Furthermore, our stylized model appears to offer a reasonable approximation of behavior over most of the weight distribution, even if the behavior in the tails of the distribution may exhibit complexities that are not fully captured in our model. We also test for, and rule out, the possibility that changes in weight occurring between the interview and the exam significantly bias our results in either direction. However, some of our results point to an alternative explanation for the observed misreporting patterns, based on lack of awareness of weight at the time of the interview, suggesting that not all misreporting of weight stems from social desirability bias.
Self-reporting errors for height behave somewhat differently than those for weight. With the exception of a handful of extremely tall men, self-reported height is overstated on average at nearly all points in the distribution of examined height, albeit by very modest margins at most heights. The results indicate that it's nearly impossible to be "too tall" in some socially undesirable sense and that a wide range of heights are socially acceptable. However, being too short does appear to be socially undesirable, as very short individuals tend to overstate their height by larger margins than do individuals of average or tall stature. Alternative explanations based on lack of awareness are less of a concern in the case of height because height does not experience large changes over time within an individual.
The self-reporting errors for BMI (which are calculated using the weight and height reports) exhibit patterns very similar to those observed in the self-reporting errors for weight, indicating that selfreports of BMI are influenced more by self-reports of weight than of height. As in the case of weight self-reporting, initial results are consistent with social desirability bias in self-reporting of BMI for both women and men. The empirical analysis also reveals BMI thresholds that separate those that overreport their BMI on average from those that underreport it. In the conceptual framework these thresholds represent social norms, and the BMI values we obtain are plausible in that regard, at 20.8 for women and 24.8 for men. The higher BMI norm for men may reflect either a masculine ideal of muscularity, or greater acceptance of overweight among men. Furthermore, the penalties imposed in the labor market for being overweight or obese tend to be stronger for women.
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The previous literature has suggested that lack of awareness of weight might contribute to systematic biases in self-reporting of weight, and we describe how lack of awareness could mimic the appearance of social desirability bias. Among both women and men, we find that lack of awareness may contribute to weight selfreporting errors among those who are plausibly less conscious of their weight. Lack of awareness may play a larger role among men than women, in part because (based on our proxy) more men than women are unaware of their weight. These results suggest that the reasons for misreporting are heterogeneous within the population. Additional heterogeneity is seen in the fact that Blacks (whether male or female) do not exhibit robust evidence of social desirability bias but Hispanics do (both women and men), as well as in the fact 40 The studies are too numerous to offer a complete list. See, for example, Burke and Heiland (2008) , Furnham and Naznin (1983) and Kumanyika (1987) . While much of this research argues that Black women recognize a larger ideal body size, simply recognizing a larger norm wouldn't eliminate social desirability bias. Our results suggest that Black women feel less compelled than Whites to bias their selfreported weight in the direction of a norm, regardless of its value. 41 We do not show plots of the fitted values by race-gender group of the selfreporting errors for height and BMI, but these are available upon request from the authors. In the case of height, ignoring the bottom and top 5% of each height distribution, the fitted value plots are both qualitatively and quantitatively similar across all three racial groups within either sex. In the case of BMI, the racial differences mirror almost one-for-one the racial differences (by gender) in the patterns of self-reporting of weight.
that White women exhibit much stronger social desirability bias than White men. However, weight-unaware subjects may be prone to an unconscious influence of social norms when choosing what weight to report in the face of their ignorance, and ignorance itself may reflect an attempt to maintain a more desirable belief about one's weight. Our proxies for weight awareness are admittedly imperfect. Therefore, we cannot rule out the possibility that unrecognized weight changes can explain instances of reporting errors even among those we label as being aware of their weight. However, if subjects misreport their weight merely out of ignorance of their weight, there is no reason to expect that self-reporting biases for weight would be less severe in a face-to-face interview than in a phone interview, and yet previous research (cited above) suggests that this is the case. In fact, our conceptual model offers an explanation for why selfreporting bias depends on the mode of data collection. In the model, social desirability bias trades off against dishonesty costs, and dishonesty costs are heightened when the weight report is subject to some degree of external validation, either by visual inspection or by an eventual examination.
Our findings hold implications for survey research and design as well as for clinical practice. First, as social norms change, weight misreporting correction equations may need to change. Second, to counter social desirability bias, surveys should remind respondents of the importance of providing accurate reports and/or seek other ways to heighten the salience of dishonesty costs. Third, because lack of awareness may be a problem, people should be encouraged to weigh themselves at home just prior to participating in a survey. 43 Our findings suggest further that health care providers might take additional steps to increase selfawareness of body weight, because unrecognized weight gains might place individuals at greater risk of developing serious health problems such as diabetes and heart disease.
